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This listing of claims will replace all prior versions, and listings, of claims in the application: 

1 . (Original) A method of conducting a (NJV-K) dimensional (D) G-matrix Fourier 
transformation (GFT) nuclear magnetic resonance (NMR) experiment, wherein AT is the 
dimensionality of an ^-dimensional (ND) Fourier transformation (FT) NMR experiment and 
K is the desired reduction in dimensionality relative to JV, said method comprising: 

providing a sample; 

applying radiofrequency pulses for the ND FT NMR experiment to the 

sample; 

selecting m indirect chemical shift evolution periods of the ND FT NMR 
experiment, wherein m equals K-^l ; 

jointly sampling the m indirect chemical shift evolution periods; 

independently cosine and sine modulating NMR signals detected in a direct 
dimension to generate (N-K)D basic NMR spectra comprising fi*equency domain signals with 
2^ chemical shift multiplet components, thereby enabling phase-sensitive sampling of all 
jointly sampled m indirect chemical shift evolution periods; and 

transforming the (N-K) D basic NMR spectra into (N-K) D phase-sensitively 
edited basic NMR spectrei, wherein the 2^ chemical shift multiplet components of the (N-K) 
D basic NMR spectra are edited to yield (N-K) D phase-sensitively edited basic NMR spectra 
having individual chemical shift multiplet components. 

2. (Original) The method according to claim 1, wherein said transforming is carried 
out by applying a G-matrix defined as G(K) = ^ ^ ^. J ® ... <8) J ^ ^. ® [l /] , wherein / = 

V-T, imder conditions effective to edit the chemical shift multiplet components in a time 
domain. 
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3. (Original) Thememodaocordingtoolatal.-hereinsaidttanBfonningisc^ied 
out by applying a F-ma«x defined as = P^K -.) « FO) . wherein = t .1 1. 
condiHons effecHve edi. .he chennoa. .hlft multiple, components in a »y doma,n. 

4 (Original) The method acconhng to claim 1 farther comprising: 
selecdngm- indirect Chemical shiftevolu«„nperiodsot4e(W-«DFTNMR 

experiment, wherein m' equals «r+l; 

jointly sampling m- indiree. chemical shift evolution penods; 
i„dependen.lycosineandsinemodula«ngNMRsignalsde.ec.edinad,rec. 

^mensiontogene«.e(«-^ODbasieNMRspec.racomprisingfie,«encydomams,g^^^^^ 
l^^- chemical shift multiple, component, ^e^byenahlingphase-sensttivesamphngof 

all jointly sampled m' indirect chemical shift evolution periods; and 

' tLsfoLng ti.e m-K->C^ O basic NMR specti. in.o iH-K-JC^ D P^-— 
edi.ed b^ie NMR spectia, wherein the 2^ chemical shift multiple, components of the if^^ 
^ O basic NMR spec«a are edit«l to yield («-^') D phase-sensitively edrted baste NMR 
spectra having individual chemical shift multiplet component. 

5 (Original) The method according to claim 4 farther comprising: 
^tingoneormore times said selecting, said jointly s^tpling, sMd indepe„den..y 



cosine and sine 
repetition. 



modulating, and said transfomting, wherein »• is modified for each 



6 (Original) Tie method aecotding to claim 1 farther comprtsmg: 
^eatingoneormoretimes saidseleetin^ said jointly sampl.ng. sa,d ^^^^^^ 
oosine 1 shte modulating, and said transfotming. whe^ for each repetition, satd selecting 
comprises selecting n,-J indir^ chemical shift evolution periods out of the » uk.^ 
ehet^cal shift evolution periods, wherein, ranges ftom 1 to under condttions effective 
generate 2«jfli order centi^l peak NMR spectra. 



Serial No. 10/617,482 

7 (Original) The method according to claim 1, wherein said applying 
radiofrequencypulses is carried out by applyingradioWypulsesofA^-dimens^^^^ 

nuclear Overhauser enhancement spectroscopy (NOESY). 

8 (Original) The method according to claim 1 , wherein said applying 
.adiofrequencypulses is carried outbyapplyingradiofrequencypulsesof^^^^^^ 

transverse relaxation optimized spectroscopy (TROSY). 

9 (Original) The method according to claim 1, wherein said applying 
radiofrequency pulses is carried out so that spin-spin couplings are measured. 

10. (Original) Hxe method according to claim 9, wherein said spin-spin couplings are 
residual dipolar spin-spin coupling constants. 

11 (Original) ThemethodaccordingtoclaimUwhereinsaidjointlysamplingthem 
indirect chemicd shift evolutionperiods is achieved withasin^econtinuousacquisuxon. 

12 (Original) The method according to claim 1, wherein said applying 
radiofrequency pulses is carried out so that nuclear spinrelaxation times are measured^ 

sampling nuclear spin relaxation delays. 

13 (Original) The method according to claim 12 forther comprising: 

jointly sampling said spin relaxation delays with chemical shift evolution 

periods. 

14 (Origmal) Themethodaca,rdmgtoclaiml,whereinNequals5andKe,uals3 
U> conduct a <5^)D [HACAeffliHNl GFT NMR experiment, wherein (a) satd sample ts a 
p^teinmoleculehavingtwo consecutive ^ino acid residues.,-, and .•, and the chemtcal 
sUft values for the following nuclei a« measured: (Oana-protonof amino acid restdueM 

■h- ,■ (2) an a-caAon of amino acid residue .-1. "C",.,; (3) a polypeptide backbone carbonyl 
of amino acid residue M. "C,.,; (4) a polypeptide backbone amide nitrogen of ammo 
acid residue , 'H. and (5) a polypeptide backbone amide ptoton of amino acid resrdue ,, 
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*H^„ (b) said selecting comprises selecting 4 chemical shift evolution periods of the 5D FT 
NMR experiment, ^H**/.i, ^^C^m, *^C'/.i, and *^N„ and (c) said jointly sampling comprises 
jointly sampling the 4 chemical shift evolution periods in an indirect time domain dimension, 

15. (Original) The method according to claim 14, wherein said applying 
radiofrequency pulses comprises applying radiofrequency pulses for a 5D FT NMR 
experiment according to the scheme shown in Figure 6. 

16. (Original) The method according to claim 1, wherein N equals 5 and K equals 3 
to conduct a (5,2)D [ HACA,CONH N] GFT NMR experiment, wherein (a) said sample is a 
protein molecule having an amino acid residue, /, and the chemical shift values for the 
following nuclei are measured: (1) an a-proton of amino acid residue /-I, ^H\i; (2) an a- 
carbon of amino acid residue /-I, '^C^/_i; (3) a polypeptide backbone carbonyl carbon of 
amino acid residue /-I, ^^C'/.i; (4) a polypeptide backbone amide nitrogen of amino acid 
residue /-I, '^N/.i; and (5) a polypeptide backbone amide proton of amino acid residue i-l, 
'H^,-i, (b) said selecting comprises selecting 4 chemical shift evolution periods of the 5D FT 
NMR experiment, ^H°^m, ^"^C^/.i, ^^C'/_i, and ^^N/_i, and (c) said jointly sampling comprises 
jointly sampling the 4 chemical shift evolution periods in an indirect time domain dimension, 
tiCa^hu ^^C^i'ii ^^C'/-i, *^N,-i). 

17. (Original) The method according to claim 16, wherein said applying 
radiofi-equency pulses comprises applying radiofi-equency pulses for a 5D FT NMR 
experiment according to the scheme shown in Figure 7A. 

18. (Original) The method according to claim 1, wherein N equals 5 and K equals 2 
to conduct a (5,3)D [HACACONHN] GFT NMR experiment, wherein (a) said sample is a 
protein molecule having two consecutive amino add residues, i-l and /, and the chemical 
shift values for the following nuclei are measured: (1) an a-proton of amino acid residue /-I, 
^H^i-u (2) an a-carbon of amino acid residue /-I, ^^C°^/-i; (3) a polypeptide backbone carbonyl 
carbon of amino acid residue /-I, ^^C^i.\; (4) a polypeptide backbone amide nitrogen of amino 
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acid residue /, ^^N,; and (5) a polypeptide backbone amide proton of amino acid residue 
^H^/, (b) said selecting comprises selecting 3 chemical shift evolution periods of the 5D FT 
NMR experiment, ^^C°^,.i, and '^C',-i, and (c) said jointly sampling comprises jointly 

sampling the 3 chemical shift evolution periods in an indirect time domain dimension, ^]('H**,-. 

1, C /-i, C /.ij. 

19. (Original) The method according to claim 1, wherein N equals 5 and K equals 2 
to conduct a (5,3)D f HACA.CON HNI GFT NMR experiment, wherein (a) said sample is a 
protein molecule having an amino acid residue, /-I, and the chemical shift values for the 
following nuclei are measxired: (1) an a-proton of amino acid residue i-l, *H",.i; (2) an a- 
carbon of amino acid residue /-I, '^C^m; (3) a polypeptide backbone carbonyl carbon of 
amino acid residue z-1, ^^C'l.i; (4) a polypeptide backbone amide nitrogen of amino acid 
residue /-I, ^^Nm; and (5) a polypeptide backbone amide proton of amino acid residue /-I, 
^H^M, (b) said selecting comprises selecting 3 chemical shift evolution periods of the 5D FT 
NMR experiment, *H%i, '^C^'m, and '^C'm, and (c) said jointly sampling comprises jointly 
sampling the 3 chemical shift evolution periods in an indirect time domain dimension, ^i(^H"|. 

13^a 13^' \ 
1, /-I, 

20. (Original) The method according to claim 1, wherein N equals 4 and K equals 1 
to conduct a (4,3)D [CBCACONHN] GFT NMR experiment, wherein (a) said sample is a 
protein molecule having two consecutive amino acid residues, i-l and /, and the chemical 
shift values for the following nuclei are measured: (1) a- and (J-carbons of amino acid residue 
/-I, ^^C^^-i; (2) a polypeptide backbone carbonyl carbon of amino acid residue /-I, *^C'/.i; 
(3) a polypeptide backbone amide nitrogen of amino acid residue /, *^N/; and (4) a 
polypeptide backbone amide proton of amino acid residue /, 'H^/, (b) said selecting 
comprises selecting 2 chemical shift evolution periods of the 4D FT NMR experiment, 
*^C°^P/.i and ^^C'i.i, and (c) said jointly sampling comprises jointly sampling the 2 chemical 
shift evolution periods in an indirect time domain dimension, t\{^^C^^i.\, ^^C%.\). 
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21. (Original) The method according to claim 20, wherein said applying 
radiofrequency pulses comprises applying radiofrequency pulses for a 4D FT NMR 
experiment according to the scheme shown in Figure 8. 

22. (Original) The method according to claim 1, wherein N equals 4 and K equals 1 
to conduct a (4,3)D [CBCA,CONHN] GFT NMR experiment, wherein (a) said sample is a 
protein molecule having an amino acid residue, z-1, and the chemical shift values for the 
following nuclei are measured: (1) a- and [3-carbons of amino acid residue /-I, ^^C^^,.,; (2) a 
polypeptide backbone carbonyl carbon of amino acid residue z-1, ^^C'/_i; (3) a polypeptide 
backbone amide nitrogen of amino acid residue /-I, ^^Nm; and (4) a polypeptide backbone 
amide proton of amino acid residue /-I, 'H^m, (b) said selecting comprises selecting 2 
chemical shift evolution periods of the 4D FT NMR experiment, '^C^'^,-i and ^^C'm, and (c) 
said jointly sampling comprises jointly sampling the 2 chemical shift evolution periods in an 
indirect time domain dimension, ^i(*^C*^^*-i, ^^C'l.i). 

23. (Original) The method according to claim 22, wherein said applying 
radiofrequency pulses comprises applying radiofrequency pulses for a 4D FT NMR 
experiment according to the scheme shown in Figure 7B. 

24. (Original) The method according to claim 1 , wherein N equals 4 find K equals 1 
to conduct a (4,3)D [HNN CACBCA] GFT NMR experiment, wherein (a) said sample is a 
protein molecule having two consecutive amino acid residues, i-l and /, and the chemical 
shift values for the following nuclei are measured: (1) a- and P-carbons of amino acid 
residues / and /-I, ^^C^^m-u (2) a polypeptide backbone amide nitrogen of amino acid residue 
/, ^^i-; and (3) a polypeptide backbone amide proton of amino acid residue z, 'H^„ (b) said 
selecting comprises selecting 2 chemical shift evolution periods of the 4D FT NMR 
experiment, ^^C^^i/i.\ and ^^C°^j/M, and (c) said jointly sampling comprises jointly sampling 
the 2 chemical shift evolution periods in an indirect time domain dimension, t\C^C^^ui.\^ 
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25. (Original) The method according to claim 24, wherein said applying 
radiofrequency pulses comprises applying radiofrequency pulses for a 4D FT NMR 
experiment according to the scheme shown in Figure 9. 

26. (Original) The method according to claim 1, wherein N equals 4 and K equals 2 
to conduct a (4,2)D [HNNCACBCA] GFT NMR experiment, wherein (a) said sample is a 
protein molecule having two consecutive amino acid residues, /-I and /, and the chemical 
shift values for the following nuclei are measured: (1) a- and p-carbons of amino acid 
residues i and /-I, ^^C*^^//m; (2) a polypeptide backbone amide nitrogen of amino acid residue 
/, ^^N,; and (3) a polypeptide backbone amide proton of amino acid residue /, ^H^/, (b) said 
selecting comprises selecting 3 chemical shift evolution periods of the 4D FT NMR 
experiment, ^^C^^m-u ^^C^m, and ^^N,-, and (c) said jointly sampling comprises jointly 
sampling the 3 chemical shift evolution periods in an indirect time domain dimension, 

27. (Original) The method according to claim 1, wherein N equals 4 and K equals 1 
to conduct a (4,3 )D [HNN(CO)CACBCA] GFT NMR experiment, wherein (a) said sample is 
a protein molecule having two consecutive amino acid residues, i-l and and the chemical 
shift values for the following nuclei are measured: (1) a- and P-carbons of amino acid residue 
z-1, ^^C^^i-u (2) a polypeptide backbone amide nitrogen of amino acid residue /, ^^N^; and (3) 
a polypeptide backbone amide proton of amino acid residue i, ^H^/, (b) said selecting 
comprises selecting 2 chemical shift evolution periods of the 4D FT NMR experiment, 
n^o/p^^^ and '^C\i, and (c) said jointly sampling comprises jointly sampling the 2 chemical 
shift evolution periods in an indirect time domain dimension, t\{^^C^^i.i,^'^C\\). 

28. (Original) The method according to claim 27, wherein said applying 
radiofi'equency pulses comprises applying radiofi-equency pulses for a 4D FT NMR 
experiment according to the scheme shown in Figure 10. 

29. (Original) The method according to claim 1, wherein N equals 4 and K equals 2 
to conduct a (4,2)D [HNN(CO)CACBCA] GFT NMR experiment, wherein (a) said sample is 
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a protein molecule having two consecutive amino acid residues, /-I and /, and the chemical 
shift values for the following nuclei are measured: (1) a- and p-carbons of amino acid residue 
/-I, ^^C"^^/-i; (2) a polypeptide backbone amide nitrogen of amino acid residue /, '^N,; and (3) 
a polypeptide backbone amide proton of amino acid residue i, *H^i, (b) said selecting 
comprises selecting 3 chemical shift evolution periods of the 4D FT NMR experiment, 
iSqoJ^^^^ ^^C%i, and ^^N^; and (c) said jointly sampling comprises jointly sampling the 3 
chemical shift evolution periods in an indirect time domain dimension, /i(^'^C*^^.i,'^C*^/-i, 

30. (Original) The method according to claim 1, wherein N equals 5 and K equals 2 
to conduct a (5,3)D [HNNCOCACBCA] GFT NMR experiment, wherein (a) said sample is a 
protein molecule having two consecutive amino acid residues, /-I and i, and the chemical 
shift values for the following nuclei are measured: (1) a- and P-carbons of amino acid residue 
/-I, ^^C^^/.i; (2) a polypeptide backbone carbonyl carbon of amino acid residue i-l, '"^Cm, 
(3) a polypeptide backbone amide nitrogen of amino acid residue '^N/; and (4) a 
polypeptide backbone amide proton of amino acid residue /, ^H^/, (b) said selecting 
comprises selecting 3 chemical shift evolution periods of the 5D FT NMR experiment, 
is^o/p^^^ *^C%i, and ^^C'j-i, (c) said jointly sampling comprises jointly sampling the 3 
chemical shift evolution periods in an indirect time domain dimension, t\C'^C^^i.\,^^C^i.u 
''Cm). 

3 1 . (Original) The method according to claim 1, wherein N equals 5 and K equals 3 
to conduct a (5,2)D [HNNCOCACBCA] GFT NMR experiment, wherein (a) said sample is a 
protein molecule having two consecutive amino acid residues, /-I and i, and the chemical 
shift values for the following nuclei are measured: (1) a- and P-carbons of amino acid residue 
/-I, ^^C^^i-ii (2) a polypeptide backbone carbonyl carbon of amino acid residue /-I, ^^C',_i, 
(3) a polypeptide backbone amide nitrogen of amino acid residue /, ^^N/; and (4) a 
polypeptide backbone amide proton of amino acid residue /, *H^/, (b) said selecting 
comprises selecting 4 chemical shift evolution periods of the 5D FT NMR experiment, 
^^C^^^M, ^^C\u '^C'm, and 'X; and (c) said jointly sampling comprises jointly sampling the 
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4 chemical shift evolution periods in an indirect time domain dimension, ^i('*^C^^i-i/^C°^/-i, 

32. (Original) The method according to claim 1, wherein N equals 4 and K equals 1 
to conduct a (4,3)D [CBCACA(CO)NHN] GFT NMR experiment, wherein (a) said sample is 
a protein molecule having two consecutive amino acid residues, /-I and /, and the chemical 
shift values for the ft)llowing nuclei are measured: (1) a- and P-carbons of amino acid residue 
/-I, ^^C^^i-u (2) a polypeptide backbone amide nitrogen of amino acid residue /, ^^N/; and (3) 
a polypeptide backbone amide proton of amino acid residue /, ^H^/, (b) said selecting 
comprises selecting 2 chemical shift evolution periods of the 4D FT NMR experiment, 
^^C^^i,\ and '^C*^,.i, and (c) said jointly sampling comprises jointly sampling the 2 chemical 
shift evolution periods in an indirect time domain dimension, t\(^^C^^i.u^C^i.\y 

33. (Original) The method according to claim 32, wherein said applying 
radiofi'equency pulses comprises applying radiofi"equency pulses for a 4D FT NMR 
experiment according to the scheme shown in Figure 11. 

34. (Original) The method according to claim 1, wherein N equals 4 and K equals 2 
to conduct a (4,2)D [CBCACA(CO)NHN] GFT NMR experiment, wherein (a) said sample is 
a protein molecule having two consecutive amino acid residues, /-I and /, and the chemical 
shift values for the following nuclei are measured: (1) a- and P-carbons of amino acid residue 
/-I, ^^C^^i-u (2) a polypeptide backbone amide nitrogen of amino acid residue /, ^^N,; and (3) 
a polypeptide backbone amide proton of amino acid residue i, (b) said selecting 
comprises selecting 3 chemical shift evolution periods of the 4D FT NMR experiment, 
'^C°^P,.i, ^^C^/-i, and '^N/, and (c) said jointly sampling comprises jointly sampling the 3 
chemical shift evolution periods in an indirect time domain dimension, ri(^^C^^,-i,^^C^,-i, 

35. (Original) The method according to claim 1, wherein N equals 5 and K equals 2 
to conduct a (5,3)D f CBCACACON HNl GFT NMR experiment, wherein (a) said sample is a 
protein molecule having two consecutive amino acid residues, /-I and /, and the chemical 
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shift values for the following nuclei are measured: (1) a- and P-carbons of amino acid residue 
i-l, '^C*^^-i; (2) a polypeptide backbone carbonyl carbon of amino acid residue /-I, ^^C'm, 
(3) a polypeptide backbone amide nitrogen of amino acid residue /, ^^z; and (4) a 
polypeptide backbone amide proton of amino acid residue z, *H^i, (b) said selecting 
comprises selecting 3 chemical shift evolution periods of the 5D FT NMR experiment, 
^^C^^.i, ^^C\,, and ^^C\.u (c) said jointly sampling comprises jointly sampling the 3 
chemical shift evolution periods in an indirect time domain dimension, ^i(*^C"^^,.i,^^C^m, 



36. (Original) The method according to claim 1, wherein N equals 5 and K eqxials 3 
to conduct a (5,2)D [ CBCACACONH N1 GFT NMR experiment, wherein (a) said sample is a 
protein molecule having two consecutive amino acid residues, i-l and /, and the chemical 
shift values for the following nuclei are measured: (1) a- and P-carbons of amino acid residue 
/-I, '^C^'^f-i; (2) a polypeptide backbone carbonyl carbon of amino acid residue t-l, *^C'i.i, 
(3) a polypeptide backbone amide nitrogen of amino acid residue /, '^N,; and (4) a 
polypeptide backbone amide proton of amino acid residue z, ^H^/, (b) said selecting 
comprises selecting 4 chemical shift evolution periods of the 5D FT NMR experiment, 
i3Qa/p_^^ *^C^/_i, ^^C'/-i, and ^^N/; (c) said jointly sampling comprises jointly sampling the 4 
chemical shift evolution periods in an indirect time domain dimension, t\C^C^^i.u^C^i.\, 

37. (Original) The method according to claim 1, wherein N equals 5 and K equals 2 
to conduct a (5,3)D F HBHACBCACAf COWHNl GFT NMR experiment, wherein (a) said 
sample is a protein molecule having two amino acid residues, / and /-I, and the chemical shift 
values for the following nuclei are measured: (1) a- and p- protons of amino acid residue /-I, 
^H^^/_i; (2) a- and P-carbons of amino acid residue i-l, *^C^^/_i; (3) a polypeptide backbone 
amide nitrogen of amino acid residue /, *^N,; and (4) a polypeptide backbone amide proton of 
amino acid residue z, 'H^/, (b) said selecting comprises selecting 3 chemical shift evolution 
periods of the 5D FT NMR experiment, ^H'^^.i, ^^C^^i-u and ^^C\u and (c) said jointly 
sampling comprises jointly sampling the 3 chemical shift evolution periods in an indirect 
time domain dimension, ^i('H"^/.i/^C°^P .i, ^^C\i). 
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38. (Original) The method according to claim 37, wherein said applying 
radiofrequency pulses comprises applying radiofrequency pulses for a 5D FT NMR 
experiment according to the scheme shown in Figure 12. 

39. (Original) The method according to claim 1, wherein N equals 6 and K equals 3 
to conduct a (6,3)D r HBHACBCACACON HN] GFT NMR experiment, wherein (a) said 
sample is a protein molecule having two amino acid residues, / and /-I, and the chemical shift 
values for the following nuclei are measured: (1) a- and P protons of amino acid residue /-I, 
ijjo/p^^^. and p-carbons of amino acid residue /-I, ^^C^^m; (3) a polypeptide backbone 
carbonyl carbon of amino acid residue /-I, ^^C'/.i; (4) a polypeptide backbone amide nitrogen 
of amino acid residue /, ^^N,; and (5) a polypeptide backbone amide proton of amino acid 
residue i, 'H^„ (b) said selecting comprises selecting 4 chemical shift evolution periods of the 
6D FT NMR experiment, ^H^^^m, '^C^^m, ^^C\u and *^C'i.i, and (c) said jointly sampling 
comprises jointly sampling the 4 chemical shift evolution periods in an indirect time domain 
dimension, ri(^H«^P .,/^C^P,_,, *^C^,, ''C'm). 

40. (Original) The method according to claim 1, wherein N equals 5 and K equals 3 
to conduct a (5,2)D r HBHACBCACA( CO)NHNl GFT NMR experiment, wherein (a) said 
sample is a protein molecule having two amino acid residues, / and /-I, and the chemical shift 
values for the following nuclei are measured: (1) a- and P protons of amino acid residue /-I, 
^H^^^-i; (2) a- and p-carbons of amino acid residue /-I, ^^C^^m; (3) a polypeptide backbone 
amide nitrogen of amino acid residue z, ^^N,; and (4) a polypeptide backbone amide proton of 
amino acid residue 'H^/, (b) said selecting comprises selecting 4 chemical shift evolution 
periods of the 5D FT NMR experiment, ^H^^m, ^^C"^^-i, '^C^.i, and ^^N/, and (c) said jointly 
sampling comprises jointly sampling the 4 chemical shift evolution periods in an indirect 
time domain dimension, rK^H^^.i/^C^^,, ^^C^.,, ^^N,). 

41. (Original) The method according to claim 1, wherein N equals 6 and K equals 4 
to conduct a (6,2)D r HBHACBCACACONH N! GFT NMR experiment, wherein (a) said 
sample is a protein molecule having two amino acid residues, i and /-I, and the chemical shift 
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values for the following nuclei are measured: (1) a- and p protons of amino acid residue /-I, 
^H*^^.i; (2) a- and p-carbons of amino acid residue i-l, '^C*^^-i; (3) a polypeptide backbone 
carbonyl carbon of amino acid residue z-1, '^C'/-i; (4) a polypeptide backbone amide nitrogen 
of amino acid residue /, '^N,; and (5) a polypeptide backbone amide proton of amino acid 
residue /, ^H^/, (b) said selecting comprises selecting 5 chemical shift evolution periods of the 
6D FTNMR experiment, ^H'^^.i, ^^C^^-i, ^^C^_i, *^C'/.i, and ^^N„ and (c) said jointly 
sampling comprises jointly sampling the 5 chemical shift evolution periods in an indirect 
time domain dimension, /i(*H^^.i/^C"^^b ^^C^-i, '^C'm, ^^N,). 

42. (Original) The method according to claim 1, wherein N equals 5 and K equals 2 
to conduct a (5,3)D [HCC,CH-COSY] GFT NMR experiment, wherein (a) the chemical shift 
values for the following nuclei are measured: (1) a proton, ^H; (2) a carbon coupled to ^H, 
^^C; and (3) a carbon coupled to ^^C, ^^c^^oupied. ^ ^^^^^^ coupled to '^c^^o^pI^^^ i jjcoupied^ 

(b) said selecting comprises selecting 3 chemical shift evolution periods of the 5D FT NMR 
experiment, 'H, '^C, and ^^c*^®"^*"^^ and (c) said jointly sampling comprises jointly sampling 
the 3 chemical shift evolution periods in an indirect time domain dimension, 

43. (Original) The method according to claim 42, wherein said chemical shift 
evolution periods for ^^C and *^c^o"p*^ are correlated using total correlation spectroscopy 
(TOCSY). 

44. (Original) The method according to claim 42, wherein (a) said sample is a 
protein molecule having an amino acid residue, i, and the chemical shift values for the 
following nuclei are measured: (1) a proton of amino acid residue /, 'H,-; (2) a carbon of 
amino acid residue / coupled to ^H/, ^^C,; and (3) a carbon coupled to '^C„ ^^ct^^^^^; and (4) a 
proton coupled with ^^C/^"'''^, ^hP^^p^^^ (b) said selecting comprises selecting 3 chemical 
shift evolution periods of the 5D FT NMR experiment, 'H/, ^^Q, and "^Qcoupied^ ^^j^ 
jointly sampling comprises jointly sampling the 3 chemical shift evolution periods in an 
indirect time domain dimension, ri(^H„^^C„'^Cr"P*^). 
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45. (Original) The method according to claim 44, wherein said applying 
radiofrequency pulses comprises applying radiofrequency pulses for a 5D FT NMR 
experiment according to the scheme shown in Figure 13. 

46. (Original) The method according to claim 1, wherein N equals 5 and K equals 2 
to conduct a (5,3)D [HBCBCGCDHD] GFT NMR experiment, wherein (a) said sample is a 
protein molecule having an amino acid residue, z, with an aromatic side chain, and the 
chemical shift values for the following nuclei are measured: (1) a p-proton of amino acid 
residue /, ^H^,; (2) a p-carbon of amino acid residue /, ^^C^t; (3) a y-carbon of amino acid 
residue /, '^C^; (4) a 6-carbon of amino acid residue /, ^^C^; and (5) a 5-proton of amino acid 
residue /, ^H^-, (b) said selecting comprises selecting 3 chemical shift evolution periods of the 
5D FT NMR experiment, ^H^i, ^^C^h and ^^C^-, and (c) said jointly sampling comprises jointly 
sampling the 3 chemical shift evolution periods in an indirect time domain dimension, 
r,(^H\^'C^^'C^). 

47. (Original) The method according to claim 46, wherein said applying 
radiofrequency pulses comprises applying radiofrequency pulses for a 5D FT NMR 
experiment according to the scheme shown in Figure 14. 

48. (Original) The method according to claim 1, wherein N equals 5 and K equals 3 
to conduct a (5,2)D [HBCBCGCDHD] GFT NMR experiment, wherein (a) said sample is a 
protein molecule having an amino acid residue, /, with an aromatic side chain, and the 
chemical shift values for the following nuclei are measured: (1) a p-proton of amino acid 
residue i, ^H^^; (2) a p-carbon of amino acid residue /, '^C^/; (3) a y-carbon of amino acid 
residue /; (4) a 5-carbon of amino acid residue /, '^C^; and (5) a S-proton of amino acid 
residue /, ^H^/, (b) said selecting comprises selecting 4 chemical shift evolution periods of the 
5D FT NMR experiment, *H^„ ^^C^h '"'C^, and '^C^, and (c) said jointly sampling comprises 
jointly sampling the 4 chemical shift evolution periods in an indirect time domain dimension. 
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49. (Original) The method according to claim 1, wherein N equals 4 and K equals 2 
to conduct a (4,2)D [HCCH-COSY] GFT NMR experiment, wherein (a) the chemical shift 
values for the following nuclei are measured: (1) a proton, 'H; (2) a carbon coupled to ^H, 
'^C; (3) a carbon coupled to '^C, '^c^^oupied. ^ p^^^^^^ coupled to '^c^^oupied^ 1 jjcoupied^ 

said selecting comprises selecting 3 chemical shift evolution periods of the 4D FT NMR 
experiment, 'H, ^^C, and ^^c*^"'''^, and (c) said jointly sampling comprises jointly sampling 
the 3 chemical shift evolution periods in an indirect time domain dimension, 

50. (Original) The method according to claim 49, wherein said chemical shift 
evolution periods for **^C and ^^c^°"^^^ are correlated using total correlation spectroscopy 
(TOCSY). 

51. (Original) The method according to claim 49, wherein (a) said sample is a 
protein molecule having an amino acid residue, i , and the chemical shift values for the 
following nuclei are measured: (1) a proton of amino acid residue /, ^H/; (2) a carbon of 
amino acid residue / coupled to 'H,, '^Q; (3) a carbon coupled to ^^C,, ^^Qcoupied. ^ 
proton coupled to ^^c-^oupied^ ijj coupled^ g^l^ selecting comprises selecting 3 chemical shift 
evolution periods of the 4D FT NMR experiment, ^H/, *^C„ and '^Qcoupied^ said jointly 
sampling comprises jointly sampling the 3 chemical shift evolution periods in an indirect 
time domain dimension, ri(^H/,^^C/,'^Cr"P^'^). 

52. (Original) The method according to claim 51, wherein said applying 
radiofi^equency pulses comprises applying radiofrequency pulses for a 4D FT NMR 
experiment according to the scheme shown in Figure 15. 

53. (Original) The method according to claim 1, wherein N equals 5 and K equeds 3 
to conduct a (5,2)D [HCCCH-COSY] GFT NMR experiment, wherein (a) the chemical shift 
values for the following nuclei are measured: (1) a proton ^H; (2) a carbon coupled to 'H, ^''C; 
(3) a carbon coupled to '^C, '^Qcoupied. ^4^ ^ ^^^^^ coupled to ^^c^^oupied^ i3(.coupied-2. ^ 
proton coupled with »3ccoupied-2^ 1 jjcoupied-2^ J selecting comprises selecting 4 chemical 
shift evolution periods of the 5D FT NMR experiment, ^H, *^C, ^^c'^^p'^^, and ^^0"°"^'*=^ ^and 
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(c) said jointly sampling comprises jointly sampling the 4 chemical shift evolution periods in 
an indirect time domain dimension, r,(^H/^C;^C"^"P^^,''C^^"P^^-^). 

54. (Original) The method according to claim 53, wherein (a) said sample is a 
protein molecule having an amino acid residue, /, and the chemical shift values for the 
following nuclei are measured: (1) a proton of amino acid residue z, 'H/; (2) a carbon of 
amino acid residue / coupled to ^H/, ^^C,; (3) a carbon coupled to '^Q, ^^Qcoupied. ^ carbon 

coupled to '^Qcoupled^ 13(..coupled-2. ^ ^^^^^^ COUplcd with 13c.<^oupled-2^ 1 ^ .coupled-2^ ^^.^ 

selecting comprises selecting 4 chemical shift evolution periods of the 5D FT NMR 
experiment, ^^C„ ^^cr^^^"^, and '^C^^p^"^ ^and (c) said jointly sampling comprises 
jointly sampling the 4 chemical shift evolution periods in an indirect time domain dimension, 

^l(^H* ^^C* *^(^5^"P^^ 13^ coupled-2^ 

55. (Original) The method according to claim 1, wherein N equals 5 and K equals 3 
to conduct a (5,3)D [HCCCH-COSY] GFT NMR experiment, wherein (a) the chemical shift 
values for the following nuclei are measured: (1) a proton, ^H; (2) a carbon coupled to 'H, 
^^C; (3) a carbon coupled to ^'C, ^^c^o^p^^; (4) a carbon coupled to ^^c^^oupied^ i3ccoupied-2, 

(5) a proton coupled with >3ccoupied-2^ i jjcoupied-2^ ^^j^ selecting comprises selecting 3 
chemical shift evolution periods of the 5D FT NMR experiment, ^H, ^^C, and ^^C^^'p^^^ and 
(c) said jointly sampling comprises jointly sampling the 3 chemical shift evolution periods in 
an indirect time domain dimension, /i(^H,^^C,^^C^^"p*^). 

56. (Original) The method according to claim 55, wherein (a) said sample is a 
protein molecule having an amino acid residue, /, and the chemical shift values for the 
following nuclei are measured: (1) a proton of amino acid residue z, ^H,; (2) a carbon of 
amino acid residue / coupled to 'H/, ^^Q; (3) a carbon coupled to ^^Q, ^^q*^^"^^^; (4) a carbon 
coupled to ^^cr"P^^, »3Qcoupied-2. ^ p^^^^^ couplcd with '^c^'^''^-^ 'h,^^"^^^-^ (b) said 
selecting comprises selecting 3 chemical shift evolution periods of the 5D FT NMR 
experiment, ^H/, '^Q, and '^Qcoupied^ said jointly sampling comprises jointly sampling the 

3 chemical shift evolution periods in an indirect time domain dimension, 
/,(^H,,^^Q,''Q^^"P'^). 
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57. (Original) A method for sequentially assigning chemical shift values of an a- 
proton, 'H**, an a-carbon, '^C**, a polypeptide backbone carbonyl carbon, ^^C% a polypeptide 
backbone amide nitrogen, '^N, and a polypeptide backbone amide proton, 'H^, of a protein 
molecule comprising: 

providing a protein sample; 

conducting a set of G matrix Fourier transformation (GFT) nuclear magnetic 
resonance (NMR) experiments on the protein sample comprising: (1) a (5,2)D 
[ HACACONH N] GFT NMR experiment to measure and connect the chemical shift values of 
the a-proton of amino acid residue /-I, ^H\i, the a-carbon of amino acid residue /-I, ^^C**m, 
the polypeptide backbone carbonyl carbon of amino acid residue /-I, **^C'/.i, the polypeptide 
backbone amide nitrogen of amino acid residue /, ^^N/, and the polypeptide backbone amide 
proton of amino acid residue /, 'H^, and (2) a (5,2)D F HACA^CONH NI GFT NMR 
experiment to measure and connect the chemical shift values of ^H^i-i, ^^C^i.u '^C'/.i, the 
polypeptide backbone amide nitrogen of amino acid residue z-1, ^^N,.i, and the polypeptide 
backbone amide proton of amino acid residue i-l, *H^/.i; and 

obtaining sequential assignments of the chemical shift values of ^H**, *^C^, 
'^C, ^^N, and ^H^ by (i) matching the chemical shift values of ^H\i, ^^C\u and '^C'/.i 
measured by said (5,2)D [HACACONHN] GFT NMR experiment with the chemical shift 
values of ^H^.i, '^C^-i, and ^^C'^ measured by said (5,2)D [HACA^CONHN] GFT NMR 
experiment, (ii) using the chemical shift values of ^H°^/-i, ^^C^m, and ^^C'm to identify the 
type of amino acid residue /-I, and (iii) mapping sets of sequentially connected chemical shift 
values to the amino acid sequence of the polypeptide chain and using said chemical shift 
values to locate secondary structure elements within the polypeptide chain. 

58. (Original) The method according to claim 57 fiirther comprising: 

subjecting the protein sample to nuclear Overhauser enhancement 
spectroscopy (NOES Y) to deduce the tertiary structure of the protein molecule. 

59. (Original) The method according to claim 57 ftarther comprising: 

subjecting the protein sample to NMR experiments that measure scalar 
coupling constants to deduce the tertiary structure of the protein molecule. 
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60. (Original) The method according to claim 57 further comprising: 

subjecting the protein sample to NMR experiments that measure residual 
dipolar coupling constants to deduce the tertiary structure of the protein molecule. 

61 . (Original) A method for sequentially assigning chemical shift values of an a- 
proton, ^H^, an a-carbon, ^^C", a polypeptide backbone carbonyl carbon, '^C% a polypeptide 
backbone amide nitrogen, '^N, and a polypeptide backbone amide proton, ^H^, of a protein 
molecule comprising: 

providing a protein sample; 

conducting a set of G matrix Fourier transformation (GFT) nuclear magnetic 
resonance (NMR) experiments on the protein sample comprising: (1) a (5,3)D 
[HACACONHN] GFT NMR experiment to measure and connect the chemical shift values of 
the a-proton of amino acid residue /-I, ^H^/.i, the a-carbon of amino acid residue /-I, ^"'C^i, 
the polypeptide backbone carbonyl carbon of eimino acid residue /-I, '^C'm, the polypeptide 
backbone amide nitrogen of amino acid residue z, ^^N/, and the polypeptide backbone amide 
proton of amino acid residue /, *H^/ and (2) a (5,3)D [HACA,CONHN] GFT NMR 
experiment to measure and connect the chemical shift values of 'H^^m, ^^C\i, *^C'/.i, the 
polypeptide backbone amide nitrogen of amino acid residue ^^N/.i, and the polypeptide 
backbone amide proton of amino acid residue /-I, ^H^,-i; and 

obtaining sequential assignments of the chemical shift values of 'H°^, *^C^, ^^C\ *^N, 
and 'h'^ by (i) matching the chemical shift values of ^H^i, ^''C^i, and '"^C'/.i measured by 
said (5,3)D [HACACONHN] GFT NMR e?q)eriment with the chemical shift values of ^H^.i, 
'^C^.,, and '^C'm measured by said (5,3)D [HACA,CONHN] GFT NMR experiment, (ii) 
using the chemical shift values of *H°^m, *^C^m, and *^C'|.i to identify the type of amino acid 
residue /-I, and (iii) mapping sets of sequentially connected chemical shift values to the 
amino acid sequence of the polypeptide chain and using said chemical shift values to locate 
secondary structure elements within the polypeptide chain. 

62. (Original) The method according to claim 61 further comprising: 
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subjecting the protein sample to nuclear Overhauser enhancement 
spectroscopy (NOESY) to deduce the tertiary structure of the protein molecule. 

63. (Original) The method according to claim 61 further comprising: 

subjecting the protein sample to NMR experiments that measure scalar 
coupling constants to deduce the tertiary structure of the protein molecule. 

64. (Original) The method according to claim 61 further comprising: 

subjecting the protein sample to NMR experiments that measure residual 
dipolar coupling constants to deduce the tertiary structure of the protein molecule. 

65. (Original) A method for sequentially assigning chemical shift values of a- and P- 
carbons, '^C*^'^, a polypeptide backbone carbonyl carbon, ^^C\ a polypeptide backbone amide 
nitrogen, '^N, and a polypeptide backbone amide proton, 'H^, of a protein molecule 
comprising: 

providing a protein sample; 

conducting a set of G matrix Fourier transformation (GFT) nuclear magnetic 
resonance (NMR) experiments on the protein sample comprising: (1) a (4,3)D 
[CBCACONHN] GFT NMR experiment to measure and connect the chemical shift values of 
the a- and p-carbons of amino acid residue /-I, ^^C^^i.\, the polypeptide backbone carbonyl 
carbon of amino acid residue /-I, *^C\.i, the polypeptide backbone amide nitrogen of amino 
acid residue /, ^^N/, and the polypeptide backbone amide proton of amino acid residue /, 'H^i 
and (2) a (4,3)D [CBCA^CONHN] GFT NMR experiment to measure and connect the 
chemical shift values of ^^C°^^,.i, ^^C'/.i, the polypeptide backbone amide nitrogen of amino 
acid residue /-I, '^/-i, and the polypeptide backbone amide proton of amino acid residue /-I, 
'H^.,; and 

obtaining sequential assignments of the chemical shift values of '^C*^*^, ^^C\ and 
'H^ by (i) matching the chemical shift values of '^C*^^.i and ^^C',.i measured by said (4,3)D 
[ CBCACON HN] GFT NMR experiment with the chemical shift values of ^^C^^., and '^C'm 
measured by said (4,3 )D [ CBCA,CON HN] GFT NMR experiment, (ii) using the chemical 
shift values of ^^C^^.i and ^^C'/.i to identify the type of amino acid residue /-I, and (iii) 
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mapping sets of sequentially connected chemical shift values to the amino acid sequence of 
the polypeptide chain and xxsing said chemical shift values to locate secondary stracture 
elements within the polypeptide chain. 

66. (Original) The method according to claim 65 fiirther comprising: 

subjecting the protein sample to nuclear Overhauser enhancement 
spectroscopy (NOESY) to deduce the tertiary structure of the protein molecule. 

67. (Original) The method according to claim 65 fiirther comprising: 

subjecting the protein sample to NMR experiments that measure scalar 
coupling constants to deduce the tertiary structure of the protein molecule. 

68. (Original) The method according to claim 65 fiirther comprising: 

subjecting the protein sample to NMR experiments that measure residual 
dipolar coupling constants to deduce the tertiary stracture of the protein molecule. 

69. (Original) A method for sequentially assigning chemical shift values of a- and P- 
carbons, ^•^C"^^, a polypeptide backbone amide nitrogen, ^^N, and a polypeptide backbone 
amide proton, ^H^, of a protein molecule comprising: 

providing a protein sample; 

conducting a set of G matrix Fourier transformation (GFT) nuclear magnetic 
resonance (NMR) experiments on the protein sample comprising: (1) a (4,3 )D 
[HNNCACBCA] GFT NMR experiment to measure and connect the chemical shift values of 
the a- and p-carbons of amino acid residue z-1, ^^C°^^,-i, the a-carbon of amino acid residue i- 
1, ^^C^i^i, the polypeptide backbone amide nitrogen of amino acid residue /-I, and the 

polypeptide backbone amide proton of amino acid residue i-l, 'h'^m and (2) a GFT NMR 
experiment selected from the group consisting of a (4,3)D [HNN(CO)CACBCA] GFT NMR 
experiment, a (4,3)D [CBCACA(CO)NHN] GFT NMR experiment , and a (5,3)D 
[HBHACBCACA(CO)NHN] GFT NMR experiment to measure and connect the chemical 
shift values of '^C*^'^,.i, '^C",.i, the polypeptide backbone amide nitrogen of amino acid 
residue i, '^N/, and the polypeptide backbone amide proton of amino acid residue /, 'h'^,-; and 
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obtaining sequential assignments of the chemical shift values of ^^C"^*^, ^^N, 
and ^H^ by (i) matching the chemical shift values of '^C^^^m measured by said GFT NMR 
experiment selected from the group consisting of a (4,3)D [HNN(CO)CACBCA] GFT NMR 
experiment, a (4,3)D [CBCACA(CO)NHN] GFT NMR experiment , and a (5,3)D 
[HBHACBCACA(CO)NHN] GFT NMR experiment with the chemical shift values of '^C"^^/. 
1 measured by said (4,3)D [HNNCACBCA] GFT NMR experiment, (ii) using the chemical 
shift values of ^^C^^i.\ to identify the type of amino acid residue /-I, and (iii) mapping sets of 
sequentially connected chemical shift values to the amino acid sequence of the polypeptide 
chain and using said chemical shift values to locate secondary structure elements within the 
polypeptide chain. 

70. (Original) The method according to claim 69 fijrther comprising: 

subjecting the protein sample to nuclear Overhauser enhancement 
spectroscopy (NOESY) to deduce the tertiary structure of the protein molecule. 

71 . (Original) The method according to claim 69 fiirther comprising: 

subjecting the protein sample to NMR experiments that measure scalar 
coupling constants to deduce the tertiary structure of the protein molecule. 

72. (Original) The method according to claim 69 further comprising: 

subjecting the protein sample to NMR experiments that measure residual 
dipolar coupling constants to deduce the tertiary structure of the protein molecule. 

73. (Original) A method for assigning chemical shift values of y-, 6-, and e-aliphatic 
sidechain protons, ^H^^^^^ and chemical shift values of y-, 5-, and E-aliphatic sidechain carbons 
located peripheral to p-carbons,*'^C^''^^^, of a protein molecule comprising: 

providing a protein sample; 

conducting a set of G matrix Fourier transformation (GFT) nuclear magnetic 
resonance (NMR) experiments on the protein sample comprising: (1) a (5,3)D [HCC, CH- 
OOSY] GFT NMR experiment to measure and connect the chemical shift values of a proton 
of amino acid residue i-l, ^Hm, a carbon of amino acid residue i-1 coupled to ^H/.i, ^^C/.i, a 
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carbon coupled to '^Q.,, ^^c^^^^p^"', and a proton coupled to .^coupied^ 'H/.,"^"p*^, and (2) a 
(5,3)D [HBHACBCACA(CO)NHN] GFT NMR experiment to measure and connect the 
chemical shift values of a- and P-protons of amino acid residue /-I, 'H^^,.i, and a- and P- 
carbons of amino acid residue z-l , ^^C^^ /.i ; and 

obtaining assignments of the chemical shift values of *H^^^''^ and ^^c^^^''^ by (i) 
identifying ^H^, ^^Cm, i^Cm'^""*^, and *H/.,^^"p^*^ measured by said (5,3)D F HCC CH- 
COSY] GFT NMR experiment as ^H^^m, ^^C^m, '^C^m, and ^H^m, respectively, and 
thereby matching the chemical shift values of ^H^'^/.i and *^C"^^ ,-i with the chemical shift 
values of ^H"^^ /.i and ^^C^*^ /_i measured by said (5,3)D HBHACBCACA(CO)NHN] GFT 
NMR experiment, and (ii) using the chemical shift values of ^H*^^/-i and ^^c*^'^ /.i in 
conjxmction with other chemical shift connections fi*om said (5,3)D [HCC,CH-COSY] GFT 
NMR experiment to measure the chemical shift values of ^H^^^\i and '^C^^^^i. 

74. (Original) The method according to claim 73 further comprising: 

subjecting the protein sample to nuclear Overhauser enhancement 
spectroscopy (NOESY) to deduce the tertiary structure of the protein molecule. 

75. (Original) The method according to claim 73 further comprising: 

subjecting the protein sample to NMR experiments that measure scalar 
coupling constants to deduce the tertiary structure of the protein molecule. 

76. (Original) The method according to claim 73 further comprising: 

subjecting the protein sample to NMR experiments that measure residual 
dipolar coupling constants to deduce the tertiary stmcture of the protein molecule. 

77. (Original) A method for assigning chemical shift values of y-, 5-, and e-aliphatic 
sidechain protons/ H^^^^^, and chemical shift values of y-, 5-, and e-aliphatic sidechain carbons 
located peripheral to p-carbons,'^C^^^^^ of a protein molecule comprising: 

providing a protein sample; 

conducting a set of G matrix Fourier transformation (GFT) nuclear magnetic 
resonance (NMR) experiments on the protein sample comprising: (1) a (4,2)D [HCCH- 
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COSY] GFT NMR experiment to measure and connect the chemical shift values of a proton 
of amino acid residue i-l, ^H/.i, a carbon of amino acid residue /-I coupled to ^H/.i, ^^Q.i, a 
carbon coupled to *^Q.,, ._,coupied^ ^ p^^^^^ coupled to '^Cm"°"p'"^, 'Hm^°"p*^, and (2) a 
(5,3)D r HBHACBCACA( CO)NHN1 GFT NMR experiment to measure and connect the 
chemical shift values of a- and p-protons of amino acid residue i-l, ^H*^^/-i, and a- and p- 
carbons of amino acid residue /-I, '^C°^P and 

obtaining assignments of the chemical shift values of ^H^^^^^ and '^c^^^^^ by (i) 
identifying ^Hm, ^^Q.,, ^^C m'''"^^'^, and ..^^^^p*^ measured by said (4,2)D [HCCH-COSY] 
GFT NMR experiment as ^H'^m, ^^C"/.!, ^^C^m, and ^H^m, respectively, and thereby 
matching the chemical shift values of *H*^^/.i and ^^C^P with the chemical shift values of 
'H°^P /.I and ^^C^^ m measured by said (5,3)D HBHACBCACA(CO)NHN] GFT NMR 
experiment, and (ii) using the chemical shift values of 'H^^m and ^^C^^ m in conjunction 
with other chemical shift connections fi-om said (4,2)D [HCCH-COSY] GFT NMR 
experiment to measure the chemical shift values of ^H^'^^^i and ^^C^'^^^^.i. 

78. (Original) The method according to claim 77 fijrther comprising: 

subjecting the protein sample to nuclear Overhauser enhancement 
spectroscopy (NOESY) to deduce the tertiary structure of the protein molecule. 



79. (Original) The method according to claim 77 fiirther comprising: 

subjecting the protein sample to NMR experiments that measure scalar 
coupling constants to deduce the tertiary structure of the protein molecule. 

80. (Original) The method according to claim 77 fiirther comprising: 

subjecting the protein sample to NMR experiments that measure residual 
dipolar coupling constants to deduce the tertiary structure of the protein molecule. 

81. (Original) A method for assigning chemical shift values of a y-carbon, ^^C^, a6- 
carbon, ^^C^, and a 5-proton, ^H^, of an amino acid residue containing an aromatic spin 
system in a protein molecule comprising: 

providing a protein sample; 



Serial No. 10/617,482 

-24- 

conducting a set of G matrix Fourier transformation (GFT) nuclear magnetic 
resonance (NMR) experiments on the protein sample comprising: (1) a (5,3 )D 
[HBCBCGCDHD] GFT NMR experiment to measure and connect the chemical shift values 
of a P-proton of amino acid residue i-l, ^H^m, a p-carbon of amino acid residue /-I, '^C*^,-!, a 
y-carbon of amino acid residue i-l, '^CVi^ a 5-carbon of amino acid residue /-I, ^^cVi, and a 
5-proton of amino acid residue /-I, ^H^.,, and (2) a (5,3)D [HBHACBCACA(CO)NHN] GFT 
NMR experiment to measure and connect the chemical shift values of ^H^/.i and ^^C^^-i; and 

obtaining assignments of the chemical shift values of ^^C^, ^^C^, and ^H^ by (i) 
matching the chemical shift values of ^H^/.i and ^^C^i.\ measured by said (5,3)D 
HBCBCACA(CO)NHN GFT NMR experiment with the chemical shift values of ^H^m and 
'^C^,.i measured by said (5,3)D [HBCBCGCDHD] GFT NMR experiment, and (ii) using the 
chemical shift values of ^^C^, ^^C^, and ^H^ to identify the type of amino acid residue 
containing the aromatic spin system. 

82. (Original) The method according to claim 8 1 further comprising: 

subjecting the protein sample to nuclear Overhauser enhancement 
spectroscopy (NOESY) to deduce the tertiary structure of the protein molecule. 

83. (Original) The method according to claim 81 fiirther comprising: 

subjecting the protein sample to NMR experiments that measure scalar 
coupling constants to deduce the tertiary structure of the protein molecule. 

84. (Original) The method according to claim 81 fiirther comprising: 

subjecting the protein sample to NMR experiments that measure residual 
dipolar coupling constants to deduce the tertiary stmcture of the protein molecule. 

85. (Original) A method for assigning chemical shift values of aliphatic and aromatic 
protons and aliphatic and aromatic carbons of an amino acid residue containing aliphatic and 
aromatic spin systems in a protein molecule comprising: 

providing a protein sample; 
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conducting a set of G matrix Fourier transformation (GFT) nuclear magnetic 
resonance (NMR) experiments on the protein sample comprising: (1) a first GFT NMR 
experiment, which is selected fi-om the group consisting of a (5,3)D [ HCC CH-COSY] GFT 
NMR experiment, a (4,2)D [HGCH-COSY] GFT NMR experiment, a (5,2)D [HCCCH- 
COSY] GFT NMR experiment, and a (5,3)D [HCCCH-COSY] GFT NMR experiment and is 
acquired for the aliphatic spin system, to measxire and connect the chemical shift values of a- 
and |3-protons of amino acid residue /, ^H^^/, a- and p-carbons of amino acid residue /, 
i3q(x/p^^ a y-carbon of amino acid residue /, ^^C^/, and (2) a second GFT NMR experiment, 
which is selected from the group consisting of a (5,3)D [HCC,CH-COSY] GFT NMR 
experiment, a (4,2)D [HCCH-COSY] GFT NMR experiment, a (5,2)D [HCCCH-COSY] 
GFT NMR experiment, and a (5,3)D [HCCCH-COSY] GFT NMR experiment and is 
acquired for the aromatic spin system, to measure and connect the chemical shift values of 
^■'C^i and other aromatic protons and carbons of amino acid residue /; and 

obtaining assignments of the chemical shift values of the aliphatic and 
aromatic protons and aliphatic and aromatic carbons by matching the chemical shift value of 
^^C^ measvired by said first GFT NMR experiment with the chemical shift value of ^^C^ 
measured by said second GFT NMR experiment. 

86. (Original) The method according to claim 85, wherein said conducting a set of 
GFT NMR experiments is carried out by using *^C^ steady state magnetization to generate 
first order central peaks. 

87. (Original) The method according to claim 85 fiirther comprising: 

subjecting the protein sample to nuclear Overhauser enhancement 
spectroscopy (NOESY) to deduce the tertiary structure of the protein molecule. 

88. (Original) The method according to claim 85 fiirther comprising: 

subjecting the protein sample to NMR experiments that measure scalar 
coupling constants to deduce the tertiary structure of the protein molecule. 

89. (Original) The method according to claim 85 fiirther comprising: 
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chemical shift values for (1) a- and P-carbons of amino acid residues / and /-I, ^^C^^m-u (2) a 
polypeptide backbone amide nitrogen of amino acid residue /, ^^N/, and (3) a polypeptide 
backbone amide proton of amino acid residue i, ^H^/, of a protein molecule having two 
consecutive amino acid residues, i-l and i, said method comprising: 
providing a sample; 

applying radiofrequency pulses for the 4D FT NMR experiment to the sample; 

selecting 2 chemical shift evolution periods of the 4D FT NMR experiment, 
C "^ui-i and C //m, 

jointly sampling the 2 chemical shift evolution periods in an indirect time 
domain dimension, t\C^C^^ui-u ^^CVi); 

independently cosine and sine modulating NMR signals detected in a direct 
dimension to generate 3D basic NMR spectra comprising fi-equency domain signals with 2 
chemical shift multiplet components, thereby enabling phase-sensitive sampling of all jointly 
sampled 2 indirect chemical shift evolution periods; and 

transforming the 3D basic NMR spectra into 3D phase-sensitively edited basic 
NMR spectra7wherein the 2 chemical shift multiplet components of the 3D basic NMR 
spectra are edited to yield 3D phase-sensitively edited basic NMR spectra having individual 
chemical shift multiplet components, 

95. (New) The method according to claim 90, wherein said (5,3)D 
[HBHACBCACA(CO)NHN] GFT NMR experiment is conducted by a method of measuring 
the chemical shift values for (1) a- and P- protons of amino acid residue z-l, ^H^^m, (2) a- 
and P-carbons of amino acid residue /-I, ^^C^^^/.i, (3) a polypeptide backbone amide nitrogen 
of amino acid residue /, ^^N/, and (4) a polypeptide backbone amide proton of amino acid 
residue /, ^H^,, of a protein molecule having two amino acid residues, / and i-l, said method 
comprising: 

providing a sample; 

applying radiofrequency pulses for the 5D FT NMR experiment to the sample; 
selecting 3 chemical shift evolution periods of the 5D FT NMR experiment, 
'H°'PM,'^C<^M,and'^C\,; 
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jointly sampling the 3 chemical shift evolution periods in an indirect time 
domain dimension, ^K^H^^i/^C^P .j, '^C^-,); 

independently cosine and sine modulating NMR signals detected in a direct 
dimension to generate 3D basic NMR spectra comprising frequency domain signals with 4 
chemical shift multiplet components, thereby enabling phase-sensitive sampling of all jointly 
sampled 3 indirect chemical shift evolution periods; and 

transforming the 3D basic NMR spectra into 3D phase-sensitively edited basic 
NMR spectra, wherein the 4 chemical shift multiplet components of the 3D basic NMR 
spectra are edited to yield 3D phase-sensitively edited basic NMR spectra having individual 
chemical shift multiplet components. 

96. (New) The method according to claim 90, wherein said (5,3)D F HCC CH- 
COS Y] GFT NMR experiment is conducted by a method of measuring the chemical shift 
values for (1) a proton, 'H, (2) a carbon coupled to 'H, ^^C, (3) a carbon coupled to ^^C, 
i3(.coupied^ and (4) a proton coupled to i^c^^o^p^^^, ij^coupied^ ^ protein molecule, said method 
comprising: 

providing a sample; 

applying radiofrequency pulses for the 5D FT NMR experiment to the sample; 
selecting 3 chemical shift evolution periods of the 5D FT NMR experiment, 
^H, ^'C, and >3c<=oupied. 

jointly sampling the 3 chemical shift evolution periods in an indirect time 
domain dimension, r,(^H,^^C,^^C"°"P'"^); 

independently cosine and sine modulating NMR signals detected in a direct 
dimension to generate 3D basic NMR spectra comprising frequency domain signals with 4 
chemical shift multiplet components, thereby enabling phase-sensitive sampling of all jointly 
sampled 3 indirect chemical shift evolution periods; and 

transforming the 3D basic NMR spectra into 3D phase-sensitively edited basic 
NMR spectra, wherein the 4 chemical shift multiplet components of the 3D basic NMR 
spectra are edited to yield 3D phase-sensitively edited basic NMR spectra having individual 
chemical shift multiplet components. 
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97. (New) The method according to claim 90, wherein said (5,3)D 
[HBCBCGCDHD] GFT NMR experiment is conducted by a method of measuring the 
chemical shift values for (1) a p-proton of amino acid residue /, 'H^/, (2) a p-carbon of amino 
acid residue i, ^^C^„ (3) a y-carbon of amino acid residue /, ^^C^i, (4) a 5-carbon of amino acid 
residue /, ^^C^/, and (5) a 5-proton of amino acid residue /, of a protein molecule having 
an amino acid residue, /, with an aromatic side chain, said method comprising: 

providing a sample; 

applying radiofrequency pulses for the 5D FT NMR experiment to the sample; 
, selecting 3 chemical shift evolution periods of the 5D FT NMR experiment, 
>hP, and ^^C^.; 

jointly sampling the 3 chemical shift evolution periods in an indirect time 
domain dimension, ^l(^H^,'^C^,'^C^); 

independently cosine and sine modulating NMR signals detected in a direct 
dimension to generate 3D basic NMR spectra comprising fi-equency domain signals with 4 
chemical shift multiplet components, thereby enabling phase-sensitive sampling of all jointly 
sampled 3 indirect chemical shift evolution periods; and 

transforming the 3D basic NMR spectra into 3D phase-sensitively edited basic 
NMR spectra, wherein the 4 chemical shift multiplet components of the 3D basic NMR 
spectra are edited to yield 3D phase-sensitively edited basic NMR spectra having individual 
chemical shift multiplet components. 

98. (New) The method according to claim 90, wherein said (4,2)D [HCCH- 
COSY] GFT NMR experiment is conducted by a method of measxiring the chemical shift 
values for (1) a proton, ^H, (2) a carbon coupled to ^H, ^^C, (3) a carbon coupled to ^^C, 
i3(.coupied^ and (4) a proton coupled to ^^c'^^p'^*, ijfoupied^ ^ protein molecule, said method 
comprising: 

providing a sample; 

applying radiofi^equency pulses for the 4D FT NMR experiment to the sample; 
selecting 3 chemical shift evolution periods of the 4D FT NMR experiment, 
^H, ^'C, and '^c^oupied. 
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J„ta.,y sampling *e 3 chemical shift evolution periods in an indirect time 

din-ensionro genera. .Dhas-cNMRspectraconrprisinS^dom.^^^^^ 
ehenrica, shift multiple, components, .hereby enabling phase-sens,tive samplmg of alljom 
sampled 3 indirec. chemical shift evolu.ion periods; and ^^.^ 

ttansforming tire 2D basic NMR spectia mto 2D phase sensrti y 
NMRspectia wherein ti,e4chemicalshiftmu,.iple.compcnen.sof.he2Dbas,cNMR 
^^.edu„ield2Dphase-s^itive„edi.edbasicNMKspec«ahavmg.nd.v.d„al 

chemical shift multiplet components. 



